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Description
TECHNICAL FIELD

[0001] The present invention relates to a technology
for autonomous driving.

BACKGROUND TECHNIQUE

[0002] Conventionally, there is known so-called auton-
omous driving which automatically controls the driving of
a vehicle. At the time of performing autonomous driving,
for example, it is necessary to recognize peripheral in-
formation on the own vehicle such as a compartment line
and a vehicle in front by using external sensors such as a
camera and recognize the state (including posture) of the
vehicle by using internal sensors such as an acceleration
sensor and a gyroscope sensor. Patent Reference-1
discloses a technique for recognizing the traveling lane
and a static landmark based on images from a camera
mounted on a vehicle. Patent Reference-2 also discloses
a technology relating to autonomous driving. Patent Re-
ference-3 discloses a method and system for a semi-
autonomous vehicle to have optional routes that vary in
an amount of autonomous driving offered. The system
performs processes including aggregating data from
various sources to thereby position and orient the vehi-
cle, assigning an autonomous driving value to different
route segments, determining an optimal route by mini-
mizing a distance between a start position and a destina-
tion position and maximizing the percent autonomous
value assigned, and displaying the optimal route. Patent
Reference-4 discloses aspects to identify and display
traffic lanes that are available for autonomous driving.
Patent Reference-5 discloses an automatic operation
support device to facilitate a driver’s utilization of an
automatic operation road section.

Patent Reference-1: Japanese Patent Application
Laid-open under No. 2014-093018

Patent Reference-2: Japanese Patent Application
Laid-open under No. 2014-106854

Patent Reference-3: WO 2014/139821 A1

Patent Reference-4: US 2014/156182 A1

Patent Reference-5: JP 2015 017944 A

DISCLOSURE OF INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0003] There is such a case that autonomous driving
performed by a vehicle which has an autonomous driving
function is prohibited depending on regions. For exam-
ple, it could occur that autonomous driving were prohib-
ited depending on regions even in the same country, e.g.,
by state laws in the United States, and that autonomous
driving were prohibited depending on laws in each coun-
try in a land such as Europe. In these cases, unfortu-
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nately, the driver of a vehicle equipped with an autono-
mous driving function has to perform a switching opera-
tion of the on-state/off-state of the autonomous driving
function whenever the vehicle crosses the border of
countries or states.

[0004] Eveninsuchanareathatautonomous drivingis
not prohibited by laws, there is a case that restricting
autonomous driving is preferred depending on road sec-
tions. For example, it might be sensible not to permit
autonomous driving in a well-trafficked road section
where traveling of autonomous driving is difficult or dan-
gerous such as a small alley in a commercial avenue orin
aroad section where a terrorist act could be committed by
use of adriverless autonomous driving vehicle suchas an
area including an important governmental facility.
[0005] Insuch acase that aregulation on autonomous
driving is presented by signage, a vehicle needs to re-
cognize the regulation on the autonomous driving, for
example, by reading the signage by a sensor such as a
camera. However, unfortunately, since the recognition
accuracy by the sensor is limited depending on the
influences of the weather condition and the environment,
the certainty cannot be guaranteed. Depending on the
tendency or environment of the target area or section,
there is a case where restricting the level of autonomous
driving or a part of functions regarding autonomous driv-
ing contributes to the safety. However, such a detail
regulation of autonomous driving is not considered in
the above-mentioned patent references.

[0006] The above is an example of the problem to be
solved by the present invention. An object of the present
invention is to provide a map information storage device
capable of letting an autonomous driving vehicle suitably
recognize regulations on autonomous driving and an
autonomous driving control device capable of controlling
the autonomous driving by recognizing the regulations.

MEANS FOR SOLVING THE PROBLEM

[0007] The problem is solved by the present invention
in the aspect of a driving assistance device for an auton-
omous vehicle having the features of the independent
claim < Additional features for advantageous embodi-
ments of the present invention are provided in the de-
pendent claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

FIG. 1 illustrates a schematic configuration of an
autonomous driving system.

FIG. 2 illustrates a block diagram of a driving assis-
tance device.

FIG. 3 illustrates a block diagram of a server device.
FIGS. 4A to 4C indicate examples of the data struc-
tures of a traveling section determination table, a
map database, and autonomous driving capability
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information.

FIG. 5 indicates an example of the data structure of
autonomous driving regulatory information.

FIG. 6 is an display example of a map based on
autonomous driving regulatory information at the
time of a relatively large reduction scale being ap-
plied.

FIG. 7 is an display example of a map based on
autonomous driving regulatory information at the
time of a relatively small reduction scale being ap-
plied.

FIGS. 8A and 8B indicate the data structure of
autonomous driving capability information and
autonomous driving regulatory information accord-
ing to a modification.

FIG. 9 indicates the data structure of a part of auton-
omous driving regulatory information according to a
modification.

FIG. 10 illustrates a display example based on the
autonomous driving regulatory information illu-
strated in FIG. 9.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0009] According to an example not falling within the
scope of the claims, a map information storage device
includes: a storage unit configured to store autonomous
driving regulatory information with respect to each pre-
determined section, the autonomous driving regulatory
information indicating a level at which vehicles can per-
form autonomous driving; and a transmission unit con-
figured to send the autonomous driving regulatory infor-
mation to a vehicle or a distribution device which com-
municates with the vehicle.

[0010] Theterm"autonomous driving" according to the
present invention indicates not only "full autonomous
driving", which does not need any driving operation of
a driver under any circumstances, but also "temporal
autonomous driving" which does not need a driving op-
eration of a driver under a certain circumstances or
conditions. The term "autonomous driving" also includes
"partial autonomous driving" (drive assistance function)
which automatically controls a part of driving (e.g., steer-
ing of vehicle), at the time of a driving operation being
performed by a driver, for the purpose of reducing the
burden on the driver and/or keeping the running safety of
the vehicle.

[0011] The map information storage device includes
the storage unit and the transmission unit. The storage
unit is configured to store autonomous driving regulatory
information with respect to each predetermined section,
wherein the autonomous driving regulatory information
indicates a level at which vehicles can perform autono-
mous driving. The transmission unit is configured to send
the autonomous driving regulatory information to a ve-
hicle or a distribution device which communicates with
the vehicle. According to this mode, the map information
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storage device can suitably regulate the autonomous
driving of the vehicle by informing the vehicle of auton-
omous driving regulatory information which indicates a
level at which vehicles can perform autonomous driving
in each predetermined section. It is noted that the term
"vehicle" herein includes a terminal device moving to-
gether with a vehicle.

[0012] In one mode of the map information storage
device, the storage unit is configured to store map in-
formation used for a display unit to display a map, and the
transmission unit is configured to send the map informa-
tion and the autonomous driving regulatory information
corresponding to a predetermined section on the map to
the vehicle or the distribution device. According to this
mode, the map information storage device can suitably
inform the vehicle of the regulation of autonomous driving
in each road section on the map displayed on the display
unit. Thus, for example, by displaying regulations on
autonomous driving on a map, the vehicle can let the
driver visually recognize the regulations.

[0013] In accordance with the invention, the autono-
mous driving regulatory information is information indi-
cating the level at which vehicles can perform each
function of the autonomous driving. In this way, even in
such a case that levels are provided with each function of
autonomous driving and that the feasible levels of auton-
omous driving are restricted with respect to each func-
tion, the map information storage device can suitably
restrict the autonomous driving of the vehicle.

[0014] According to the present invention, there is
provided an autonomous driving control device including:
an acquisition unit configured to acquire autonomous
driving regulatory information with respect to each pre-
determined section, the autonomous driving regulatory
information indicating a level at which vehicles can per-
form autonomous driving; and a control unit configured to
control autonomous driving of a vehicle based on the
autonomous driving regulatory information. According to
this mode, the autonomous driving control device con-
trols the autonomous driving of the vehicle in accordance
with the regulations on the feasible autonomous driving
level of the vehicle indicated by the autonomous driving
regulatory information.

[0015] The autonomous driving control device further
includes a storage unit configured to store capability
information indicating a capability of the vehicle regard-
ing autonomous driving, and the control unit is configured
to control the autonomous driving based on the capability
information and the autonomous driving regulatory in-
formation. According to this mode, the autonomous driv-
ing control device can suitably determine the feasibility of
autonomous driving.

[0016] In In accordance with the invention, the auton-
omous driving control device further includes a display
unit configured to display a map, and the display unit is
configured to display, on the map, the level with respect to
each section included in the map based on the autono-
mous driving regulatory information. According to this
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mode, the autonomous driving control device can suita-
bly let the driver visually recognize the regulations on
each section on the map.

[0017] According to the present invention, there is
provided a map information storage device including: a
storage unit configured to store autonomous driving reg-
ulatory information for restricting autonomous driving of
vehicle in a predetermined section and map information
used for a display unit to display a map; and a transmis-
sion unit configured to send the map information and the
autonomous driving regulatory information correspond-
ing to a predetermined section on the map to a vehicle or
a distribution device which communicates with the vehi-
cle. According to this mode, the map information storage
device can suitably inform the vehicle of the regulations
on autonomousdriving in each road section onthe map to
be displayed on the display unit.

[0018] According to an example not falling within the
scope of the claims, there is provided a control method
executed by a map information storage device, the map
information storage device including a storage unit, the
storage unit storing autonomous driving regulatory infor-
mation with respect to each predetermined section, the
autonomous driving regulatory information indicating
alevelat which vehicles can perform autonomous driving,
the control method including a transmission process to
send the autonomous driving regulatory information to a
vehicle or a distribution device which communicates with
the vehicle. By executing the control method, the map
information storage device can suitably let the vehicle
recognize the feasible autonomous driving level of the
vehicle to thereby regulate the autonomous driving of the
vehicle.

[0019] According to still another example not falling
within the scope of the claims, a program executed by a
computer of a map information storage device, the map
information storage device including a storage unit, the
storage unit storing autonomous driving regulatory infor-
mation with respect to each predetermined section, the
autonomous driving regulatory information indicating a
level at which vehicles can perform autonomous driving,
the program making the computer function as a transmis-
sion unit configured to send the autonomous driving
regulatory information to a vehicle or a distribution device
which communicates with the vehicle. By executing the
program, the computer can suitably let the vehicle re-
cognize the feasible autonomous driving level of the
vehicle to thereby regulate the autonomous driving of
the vehicle. Preferably, the program can be treated in a
state that it is stored in a storage medium.

EMBODIMENT
[0020] Now, a preferred embodiment of the present

invention will be described below with reference to the
attached drawings.
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[Overview of Autonomous Driving System]

[0021] FIG. 1 illustrates a schematic configuration of
an autonomous driving system according to the embodi-
ment. The autonomous driving system includes driving
assistance devices 1 each of which moves together with
avehicle and a server device 2 which communicates with
each of the driving assistance devices 1 via a network 9.
According to the autonomous driving system, each driv-
ing assistance device 1 suitably performs autonomous
driving in accordance with traffic regulations provided on
each road section.

[0022] The driving assistance device 1 is a stationary
driving assistance device or a portable phone such as a
smart phone, and acquires map data "D1" corresponding
to an area including present position of the vehicle from
the distribution map DB 21 of the server device 2 to store it
as the partial map DB 10. Then, on the basis of the
received map data D1, the driving assistance device 1
searches for a route to the destination specified by the
user and guides the user based on the specified route.
[0023] On the basis of outputs of a sensor unit 13
including a camera, the driving assistance device 1 per-
forms autonomous driving in which whole or a part of
driving operations is automated or semi-automated. Re-
garding the autonomous driving, automation levels (each
referred to as "automation level Lv") of driving operations
are defined. Accordingly, the driving assistance device 1
recognizes a feasible (executable) automation level Lv
based on regulatory information (referred to as "autono-
mous driving regulatory information Ir") on autonomous
driving included in the partial map DB 10 and information
(referred to as "autonomous driving capability informa-
tion Ic") on the capability of the vehicle of the driving
assistance device 1 regarding autonomous driving. It is
noted that the automation level Lv according to the em-
bodiment has four levels corresponding to the first to the
fourth levels as one example. For example, the first level
may correspond to the automation of one of an accel-
eration operation, a steering operation and a braking
operation, and the second level may correspond to the
automation of multiple operations at the same time se-
lected from the acceleration operation, the steering op-
eration and the braking operation. The third level may
correspond to the automation of all of the acceleration
operation, the steering operation and the braking opera-
tion atall time except for the time of an emergency and the
fourth level may correspond to the full automation without
needing any driving operation of the driver. The driving
assistance device 1 is an example of the "autonomous
driving control device" according to the presentinvention.
[0024] The server device 2 stores the distribution map
DB 21. In response to a request from the driving assis-
tance device 1, the server device 2 extracts from the
distribution map DB 21 the map data D1 corresponding to
an area where the requesting driving assistance device 1
exists to thereby send the data to the driving assistance
device 1. The autonomous driving regulatory information
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Ir corresponding to each road section is included in the
distribution map DB 21. The server device 2 is an ex-
ample of the "map information storage device" according
to the present invention. The above-mentioned road
section indicates a unit section into which a road is
arbitrarily separated. For example, each road section
may correspond to a link which indicates a road on
map data.

[Configuration of Driving Assistance Device]

[0025] FIG.2is ablock diagram indicating a functional
configuration of a driving assistance device 1. As illu-
strated in FIG. 2, the driving assistance device 1 mainly
includes a communication unit 11, a storage unit 12, a
sensor unit 13, an input unit 14, a control unit 15 and an
output unit 16. The communication unit 11, the storage
unit 12, the sensor unit 13, the input unit 14, the control
unit 15 and the output unit 16 are connected to each other
via a bus line.

[0026] Under the control of the control unit 15, the
communication unit 11 acquires the map data D1 from
the server device 2. Additionally, under the control of the
control unit 15, the communication unit 11 acquires
weather information from a server device that delivers
weather information.

[0027] The storage unit 12 stores a program to be
executed by the control unit 15 and information neces-
sary for the control unit 15 to execute a predetermined
processing. According to the embodiment, the storage
unit 12 stores the partial map DB 10 including the auton-
omous driving regulatory information Ir, the autonomous
driving capability information Ic, a traveling section de-
termination table Tc and vehicle identification information
Id which indicates an identification number allocated to
the vehicle of the driving assistance device 1, wherein the
traveling section determination table Tc is a table which
indicates the road section and the lane corresponding to
the present position information. The identification num-
ber indicated by the vehicle identification information Id
may be a unique identification number with respect to
each individual vehicle or with respect to each model
(type) of vehicles. As described later, in such a case that
the autonomous driving regulatory information Ir speci-
fies the identification numbers of vehicles which is al-
lowed to perform autonomous driving, the vehicle identi-
fication information Id is used for determining whether or
not the own vehicle corresponds to one of the vehicles
allowed to perform autonomous driving.

[0028] The sensor unit 13 is configured of an internal
sensors which detect the state of the vehicle and an
external sensors for recognizing the peripheral environ-
ment of the vehicle. The sensorunit 13 includes a camera
31, a LIDAR (Laser llluminated Detection and Ranging)
(and/or radar) 32, a GPS receiver 33, an acceleration
sensor 34 and a speed sensor 35. The camera 31 gen-
erates an image with color indicating the external situa-
tion. The LIDAR 32 discretely measures distance to an
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external object and recognizes the position of the object
as a three dimensional point group. The GPS receiver 33
generates position information indicating the longitude
and the latitude of the present position of the vehicle. The
acceleration sensor 34 detects the acceleration of the
vehicle. The speed sensor 35 detects the velocity of the
vehicle. It is noted that the sensor unit 13 may include a
gyroscope sensor and an IMU (Inertial Measurement
Unit) for recognizing the posture (e.g., direction) of the
vehicle in order to correct data acquired from other sen-
sors. The sensor unit 13 may also includes a sensor
which measures a weather condition such as a rain
sensor and a fog sensor. In this case, instead of or in
addition to acquiring the weather information through the
communication unit 11, the control unit 15 generates
weather information by determining the present weather
condition based on the output of the sensor unit 13.
[0029] Examples ofthe inputunit 14 include a button, a
remote controller and an audio input device for user
operations. The input unit 14 accepts an input specifying
a destination used for a route search and an input spe-
cifying the on-state/off-state of autonomous driving. The
input unit 14 may also acceptinformation on driving ability
of a person riding on the vehicle such as information on
the presence/absence of a driver license and information
on a driving skill. Such information accepted by the input
unit 14 may be stored on the storage unit 12 under the
control of the control unit 15. It is noted that, instead of
acquiring information on the driving ability based on the
user input through the input unit 14, the control unit 15
may certify a driver through an individual certification
means and thereafter electrically acquire information of
the driving ability associated with the certified driver. In
this case, for example, the control unit 15 acquires an ID
for specifying the driver through a biometric identification
or by reading out the personal IC card, and lets the
communication unit 11 send a request signal specifying
the ID acquired through the biometric identification or the
like to a server device which stores individual information
such as information on the history of the driving operation
and information on acquisition of a driver license. Then,
through the communication unit 11, the control unit 15
receives from the server device information on the driving
ability of the driver corresponding to the ID specified by
the request signal. In this way, the control unit 15 may
electrically acquire information on the driving ability.
[0030] The output unit 16 is a display and/or a speaker
which output under the control of the control unit 15, for
example. According to the embodiment, the output unit
15 displays a map of an area of the present position
based on the partial map DB 10.

[0031] The controlunit15includes a CPU for executing
programs and controls the entire driving assistance de-
vice 1. The control unit 15 conducts a route search to the
destination inputted through the input unit 14 to thereby
determine the route for autonomous driving and/or route
guidance. The control unit 15 registers on the partial map
DB 10 the map data D1 acquired through the commu-



9 EP 3 276 587 B1 10

nication unit 11. In this case, for example, at the time of
approaching or making a prediction of entering such an
area that the corresponding map data has not been
registered yet on the partial map DB 10, the control unit
15 sends information indicating the area to the server
device 2 through the communication unit 11 to thereby
acquire the map data D1 corresponding to the area from
the communication unit 11.

[0032] Additionally, the control unit 15 according to the
embodimentincludes an autonomous driving determina-
tion unit 17, an autonomous driving control unit 18 and a
display control unit 19.

[0033] On the basis of the present position information
indicating the present position recognized from the out-
put of the sensor unit 13 and the partial map DB 10, the
autonomous driving determination unit 17 recognizes the
road section (referred to as "traveling section") and the
lane (referred to as "traveling lane") where the vehicle is
traveling. Then, the autonomous driving determination
unit 17 extracts the autonomous driving regulatory in-
formation Ir corresponding to the recognized traveling
section and the traveling lane from the partial map DB 10
and recognizes the feasible automation level Lv of the
autonomous driving with reference to the autonomous
driving capability information Ic and the vehicle identifi-
cation information Id which are stored on the storage unit
12.

[0034] Onthe basis of the determined route, the auton-
omous driving control unit 18 performs autonomous driv-
ing of the vehicle by using output information of the
sensor unit 13. In this case, the autonomous driving
control unit 18 determines the automation level Lv of
the autonomous driving based on the determination re-
sult of the autonomous driving determination unit 17.
[0035] The display control unit 19 displays on the out-
put unit 16 the map of an area of the present position with
reference to the partial map DB 10. Then, on the basis of
the autonomous driving regulatory information Ir, the
control unit 15 displays a map view which explicitly illus-
trates the feasible automation level Lv of the autonomous
driving per road section or area.

[0036] The control unit 15 is an example of the "acqui-
sition unit" and the "control unit" according to the present
invention.

[Configuration of Sever Device]

[0037] FIG. 3 illustrates a schematic configuration of
the server device 2. As illustrated in FIG. 3, the server
device 2 includes a communication unit 26, a storage unit
27 and a control unit 28. The communication unit 26, the
storage unit 27 and the control unit 28 are connected to
each other via a bus line.

[0038] Under the control of the control unit 28, the
communication unit 26 communicates with the driving
assistance device 1 via the network 9 to exchange var-
ious kinds of information. According to the embodiment,
atthe time of receiving a request for the map data D1 from
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the driving assistance device 1, the communication unit
26 sends the map data D1 extracted by the control unit 28
to the driving assistance device 1.

[0039] The storage unit 27 stores a program for con-
trolling the behaviors of the server device 2 and informa-
tion necessary for the server device 2 to execute a pre-
determined processing. The storage unit 27 stores the
distribution map DB 21 including the autonomous driving
regulatory information Ir each piece of which corre-
sponds to each road section.

[0040] The control unit 28 includes a CPU, a ROM and
a RAM which are not shown and performs various con-
trols over each component of the server device 2. Ac-
cording to the embodiment, when the communication unit
26 receives arequest for the map data D1 from the driving
assistance device 1, the control unit 28 extracts from the
distribution map DB 21 the map data corresponding to the
area specified by the request. Then, the control unit 28
sends the extracted map data as the map data D1 to the
driving assistance device 1 through the communication
unit 26. The control unit 28 is an example of the "trans-
mission unit" according to the present invention and a
computer which executes the program according to the
present invention.

[Data Structure]

[0041] FIG. 4A indicates an example of the data struc-
ture of the traveling section determination table Tc. Onthe
traveling section determination table Tc indicated by FIG.
4A, there are associated, at least, present position in-
formation, road section information on the road section
existing at the position indicated by the present position
information, and lane information on the lane existing at
the position indicated by the present position information.
By referring to the traveling section determination table
Tc indicated in FIG. 4A based on the present position
information indicating the present position acquired by
use of the sensor unit 13 and the partial map DB 10, the
autonomous driving determination unit 17 recognizes the
traveling section and the traveling lane where the vehicle
exists.

[0042] FIG. 4B illustrates a diagram which visualizes
information on autonomous driving included in the partial
map DB 10 and the distribution map DB 21. Asillustrated
in FIG. 4B, the partial map DB 10 and the distribution map
DB 21 include lane information, landmark information,
paint information, road attribute information and regula-
tory information. The lane information is information re-
lating to lanes and examples of the lane information
include information on the number of the lanes, position
information on each lane, and attribute information on
eachlane such as information indicating whether the lane
is a merging lane or a diverging lane. The lane informa-
tion alsoincludes information on exclusive (priority) lanes
for autonomous driving vehicles. Examples of the infor-
mation on the exclusive lanes for autonomous driving
vehicles include information indicating the presence or
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absence of exclusive lanes for autonomous driving ve-
hicles, information indicating the number of the exclusive
lanes for autonomous driving vehicles in a case where
there are exclusive lanes for autonomous driving vehi-
cles, and the position information on each exclusive lane.
The landmark information is information on alandmark to
be a target object to be detected by the driving assistance
device 1 at the time of autonomous driving. Examples of
the landmark information include information on the pre-
sence or absence of a utility pole, a guardrail, a road sign
and a traffic signal, the position information on the land-
mark, the height information and the shape information
thereonin a case where there is any of these objects. The
paint information is information relating to road marking
paints such as a white line (compartment line), a yellow
line, a crosswalk, and the examples of the paint informa-
tion include the information on the position, the line width
and/or the line type thereof. The road attribute informa-
tion is information on the road condition of the corre-
sponding road section. Examples of the road attribute
information include height difference on the road section,
average bank angle, and road surface condition (whether
gravel road or paved road). The regulatory information is
information for regulating driving and includes speed
regulatory information that is information for limiting the
traveling speed, lane regulatory information that is infor-
mation for restricting travelable lanes, and the autono-
mous driving regulatory information Ir.

[0043] FIG. 5is an example of the data structure of the
autonomous driving regulatory information Ir. The auton-
omous driving regulatory information Ir includes each
item "ROAD SECTION","LANE","CONTENTS OF REG-
ULATION". In the item "CONTENTS OF REGULATION",
there are registered contents of a regulation of autono-
mous driving with respect to each lane of each road
section and each type of weather. For example, in the
case of the lane A1 in the road section A at the time of the
weather "fine", there is no regulation of autonomous
driving thereon. In the case of the lane A2 in the road
section A at the time of the weather "fine", only vehicles
having the identification number "13564" or other speci-
fied identification number are allowed to perform auton-
omous driving thereon and other vehicles are prohibited
from autonomous driving. In the case of the lane B1in the
road section B at the time of the weather "fine", autono-
mous driving at only a level equal to or lower than second
level is allowed thereon. In the case of lane B2 of the road
section B, autonomous driving at all automation level Lv
is prohibited thereon regardless of weather.

[0044] Generally, autonomous driving is expected to
be more difficult in bad weather than the autonomous
driving in fine weather due to the decrease of the detec-
tion accuracy of sensors used for autonomous driving.
Above things considered, contents of the regulation are
registered with respect to each type of weather on the
autonomous driving regulatory information Irillustrated in
FIG. 5. It is noted that, instead of the example in FIG. 5,
the contents of the regulation may be registered with
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respect to each lane without being registered with re-
spect to each type of weather. In this case, for example,
the contents of the regulation at the time of a predeter-
mined type of weather (e.g., fine weather) are registered
with respect to each lane.

[0045] According to the example in FIG. 5, in the case
of the lane B3 in the road section B, there are registered
indications that the lane is an exclusive lane for auton-
omous driving vehicles and that there is no regulation of
autonomous driving on the lane. In this way, in the case of
an exclusive lane for autonomous driving vehicles, the
information indicating an exclusive lane for autonomous
driving vehicles may be registered together with regula-
tory information on autonomous driving such as informa-
tion indicating no regulation of autonomous driving and
information on prohibition of autonomous driving at a
level equal to or lower than a predetermined level.
[0046] FIG. 4C is an example of the data structure of
the autonomous driving capability information Ic. In the
autonomous driving capability information Ic, the com-
patibility with the vehicle and the required sensor (s) are
defined with respect to each automation level Lv. Accord-
ing to the autonomous driving capability information Ic
illustrated in FIG. 4C, the vehicle of the driving assistance
device 1is compatible with autonomous driving at the first
to the third levels of the automation level Lv and not
compatible with autonomous driving at the fourth level
of the automation level Lv. Since the sensor unit 13
includes the camera 31 and the LIDAR 32, the driving
assistance device 1 can perform autonomous driving
control at the first to the third levels on a road where
there is no regulation of the autonomous driving. Insuch a
case that a sensor specified at the item "REQUIRED
SENSOR" putted into a disabled state due to troubles
or the sensor is not provided with the vehicle nor the
driving assistance device 1, the autonomous driving
determination unit 17 determines that it cannot perform
autonomous driving at even such an automation level Lv
that the item "COMPATIBILITY OR THE MODEL" of the
automation level Lv indicates "O".

[0047] A description will be given of the determination
method of the autonomous driving determination unit 17
with reference to FIG. 4C and FIG. 5.

[0048] For example, when the autonomous driving
determination unit 17 determines that the vehicle of the
driving assistance device 1 is traveling on the lane A1 in
the road section A and that the weather is "fine", the
autonomous driving determination unit 17 recognizes
that there is no regulation of autonomous driving with
reference to the autonomous driving regulatory informa-
tion Ir. Thus, in this case, the autonomous driving deter-
mination unit 17 determines that autonomous driving can
be performed at the first to the third levels and the
autonomous driving control unit 18 performs the auton-
omous driving at the third level which is the highest level
of all the feasible levels. When the autonomous driving
determination unit 17 determines that the vehicle of the
driving assistance device 1 is traveling on the lane A2 in
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the road section A and that the weather is "fine", the
autonomous driving determination unit 17 determines
whether or not the identification number indicated by
the vehicle identification information Id stored on the
storage unit 12 matches one of the identification numbers
specified in the item "CONTENTS OF REGULATION"
corresponding to the lane A2 in the road section A. In
such a case that the identification number indicated by
the vehicle identification information Id stored on the
storage unit 12 matches one of the identification numbers
specified in the item "CONTENTS OF REGULATION"
corresponding to the lane A2 in the road section A, the
autonomous driving determination unit 17 determines
that autonomous driving can be performed at the first
to the third levels. In contrast, the autonomous driving
determination unit 17 determines that autonomous driv-
ing cannot be performed in the other cases.

[0049] When the autonomous driving determination
unit 17 determines that the vehicle of the driving assis-
tance device 1 is traveling on the lane B1 in the road
section B and that the weather is "fine", the autonomous
driving determination unit 17 recognizes that autono-
mous driving at a level equal to or lower than the second
level can be performed with reference to the autonomous
driving regulatory information Ir. Thus, in this case, the
autonomous driving control unit 18 performs the auton-
omous driving at the second level which is the highest
level of all the feasible levels. When the autonomous
driving determination unit 17 determines that the vehicle
of the driving assistance device 1 is traveling on the lane
B2 in the road section B, the autonomous driving deter-
mination unit 17 recognizes that autonomous driving is
prohibited on the lane B2 according to the autonomous
driving regulatory information Ir. Thus, in this case, the
autonomous driving control unit 18 does not perform
autonomous driving.

[0050] Itis noted that the contents of the autonomous
driving regulatory information Ir illustrated in FIG. 5 and
the autonomous driving capability information Ic illu-
strated in FIG. 4C may vary depending on predetermined
areas. In this case, the storage unit 12 stores the auton-
omous driving regulatory information Ir and the autono-
mous driving capability information Ic each of which
varies with respect to each predetermined area. This is
because the definition of levels of autonomous driving is
predicted to vary depending on each area (i.e., per
country in Europe or per state in North America) . Pre-
ferably, the control unit 15 receives the latest autono-
mous driving regulatory information Ir and the latest
autonomous driving capability information Ic from the
server device 2 at predetermined time intervals to there-
by update the autonomous driving regulatory information
Ir and the autonomous driving capability information Ic
stored on the storage unit 12 at the predetermined time
intervals. This is because the definition of levels of auton-
omous driving could be changed over time.

[0051] Atthe time of accepting information on a driving
ability of a person (or a driver) riding on the vehicle
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through the input unit 14, the autonomous driving deter-
mination unit 17 may determine the degree (level) of
autonomous driving to be performed by the autonomous
driving control unit 18 in further consideration of the
information on the driving ability. For example, in such
a case that the driving ability of the person is low, the
autonomous driving determination unit 17 may prohibit
the autonomous driving control at a level equal to or
under the third level and permits the autonomous driving
at only the fourth level.

[Display Example]

[0052] FIGS.6and 7 illustrate display examples of map
views which the display control unit 19 displays by refer-
ring to the partial map DB 10. Accordingto FIGS.6and 7,
with reference to the partial map DB 10, the display
control unit 19 displays each map of an area of the
present position measured by the GPS receiver 33.
[0053] FIG. 6 is a display example at the time of a
relatively large reduction scale being applied. In this
case, there are roads 81 to 88 in the display range of
the map. The mark 70 indicates the present position of
the vehicle. Accordingto FIG. 6, on the roads 81 to 88, the
display control unit 19 displays lines (referred to as "level
indication lines Ln") indicating the automation levels Lv
which are not restricted by the autonomous driving reg-
ulatory information Ir. Here, the display control unit 19
determines each line type of the level indication lines Ln
in accordance with the highest automation level Lv out of
the feasible automation levels Lv that are free from the
restriction of autonomous driving according to the auton-
omous driving regulatory information Ir. According to FIG.
6, the display control unit 19 superimposes the solid level
indication lines Ln on the roads 81 and 82 corresponding
to the road sections whose highest automation level Lv is
the third level while superimposing the dashed level
indication lines Ln on the roads 83 and 84 corresponding
to the road sections whose highest automation level Lv is
the second level. Additionally, the display control unit 19
superimposes the dot-and-dash level indication lines Ln
on the roads 85 to 87 corresponding to the road sections
whose highest automation level Lv is the first level while
superimposing the two-dot chain level indication line Ln
on the road 88 corresponding to the road section where
autonomous driving is prohibited. It is noted that the
display control unit 19 may change the line width and/or
the line color (or the color of the displayed road itself)
depending on the highest automation level Lv out of the
feasible automation levels Lv that are free from the re-
striction of the autonomous driving according to the
autonomous driving regulatory information Ir.

[0054] FIG. 7 is a display example at the time of a
relatively small reduction scale being applied. In the
example illustrated in FIG. 7, the display control unit 19
firstly divides the map of an area of the present position
into a predetermined number of meshes. Next, the dis-
play control unit 19 acquires information on contents (i.e.,
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a feasible autonomous driving level on each road section
or lane) of regulations of autonomous driving in road
sections included in each divided mesh. Then, the dis-
play control unit 19 displays each mesh by using a color
that depends on the information on the contents of the
corresponding regulations. According to this display
mode, a user can get a quick overview of the degree of
regulations and the distance that the user can advance
from a predetermined position (e.g., present position)
under each regulation. In other words, the user can easily
recognize places and a range reachable from a prede-
termined position (e.g., present position) by using a
specified autonomous driving level.

[0055] In such a case that information on contents of
multiple regulations with respect to a certain mesh are
acquired, as a first example, information on contents of a
regulation corresponding to a road section (or lane)
which occupies the largest space (area) in the mesh
may be adopted. As a second example, the highest
autonomous driving level in the mesh may be adopted.
According to the first and second examples, the user can
recognize that there is at least one road or one lane
compatible with the adopted autonomous driving level
in the mesh. As a third example, the lowest autonomous
driving level in the mesh may be adopted. According to
the third example, the user can recognize that the user
can travel in the mesh while keeping at least the adopted
autonomous driving level. In other words, the user can
recognize the absolutely-feasible autonomous driving
level in the mesh. As a fourth example, in such a case
that a predetermined traveling route has been set, the
autonomous driving level corresponding to the roads or
lanes included in the traveling route may be adopted.
According to the fourth example, the user can easily
recognize the transition of the autonomous driving levels
at the time of traveling on the predetermined traveling
route.

[0056] The display control unit 19 may acquire infor-
mation on the reduction scale of the displayed map to
thereby change the display mode depending on the in-
formation on the reduction scale. For example, if the
reduction scale according to the information is larger
than a predetermined reduction scale, the display control
unit 19 displays information on the contents (autonomous
driving level) of the regulation per road or lane by using
the level indication lines Ln as illustrated in FIG. 6. In
contrast, if the reduction scale according to the informa-
tion is smaller than the predetermined reduction scale,
the display control unit 19 may display information on the
contents of regulations per mesh as illustrated in FIG. 7.
[0057] As described above, by displaying a map in
such a state that the automation level Lv of autonomous
driving free from regulations according to the autono-
mous driving regulatory information Ir can be visually
recognized, the driving assistance device 1 can let the
driver recognize sections which need driving operations
and the needed degree of the driving operations.
[0058] In the display example illustrated in FIG. 6, the
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display control unit 19 may change the display mode of
level indication lines Ln, each of which is superimposed
on each road on the map, depending on the automation
level Lv to be adopted at the time when the vehicle of the
driving assistance device 1 travels on each road. In this
case, the display control unit 19 determines the feasible
automation level Lv with respect to each road displayed
on the map by considering not only the autonomous
driving regulatory information Ir but also the vehicle
identification information |d and the autonomous driving
capability information Ic stored on the storage unit 12,
and displays the level indication lines Ln based on the
determination results. Regarding the display example
illustrated in FIG. 7, the display control unit 19 may also
change the display mode of a mesh depending on the
automation level Lv to be adopted at the time when the
vehicle of the driving assistance device 1 travels on roads
in the mesh.

[0059] As described above, the 2 according to the
embodiment stores the distribution map DB 21 including
autonomous driving regulatory information Ir for regulat-
ing autonomous driving of a vehicle in a predetermined
section, and sends the map data D1 including the auton-
omous driving regulatory information Ir to the driving
assistance device 1. Then, the driving assistance device
1 receives the map data D1 including the autonomous
driving regulatory information Ir and controls the auton-
omous driving of the vehicle based on the received
autonomous driving regulatory information Ir. Thereby,
the server device 2 can let the driving assistance device 1
of the vehicle recognize the regulations of autonomous
driving to thereby suitably regulate autonomous driving of
the vehicle.

[Modifications]

[0060] Next, a description will be given of preferred
modifications of the embodiment. The following modifi-
cations may be applied to the above embodiment in any
combination.

(First Modification)

[0061] The block configuration is merely one example
and the block configuration to which the presentinvention
can be applied is not limited to the block configuration.
For example, the server device 2 may execute the pro-
cessing of the autonomous driving determination unit 17
described in the embodiment as a substitute for the
driving assistance device 1.

[0062] In this case, the server device 2 receives the
present position information, the autonomous driving
capability information Ic and the vehicle identification
information Id from the driving assistance device 1 of a
traveling vehicle to thereby recognize the road section
and the lane corresponding to the position indicated by
the received present position information. Then, by re-
ferring to the autonomous driving regulatory information
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Ir of the distribution map DB 21 corresponding to the
recognized road section and the recognized lane, the
server device 2 determines the feasible automation level
Lv with which the vehicle equipped with the driving as-
sistance device 1 is compatible. The server device 2
sends the information on the feasible automation level
Lv to the driving assistance device 1. In this case, on the
basis of the information sent from the server device 2, the
autonomous driving control unit 18 of the driving assis-
tance device 1 recognizes the feasible automation level
Lv and performs autonomous driving.

(Second Modification)

[0063] The autonomous driving regulatory information
Ir is information for regulating autonomous driving per
driving function (referred to as "autonomous driving func-
tion Fc") to be automated. In this case, for example,
automation levels Lv are defined with respect to each
autonomous driving function Fc and the autonomous
driving determination unit 17 determines the feasible
automation level Lv with respect to each autonomous
driving function Fc. It is noted that examples of the
autonomous driving function Fc include a LKA (Lane
Keeping Assist) function, a self-steering function and
an automatic speed adjustment function.

[0064] FIG. 8Aillustrates an example of the data struc-
ture of the autonomous driving capability information Ic
according to the modification. In the example illustrated in
FIG. 8A, there exists a function A and a function B as the
autonomous driving function Fc, wherein the function A
has three automation levels Lv and the function B has two
automation levels Lv. The autonomous driving capability
information Ic in FIG. 8A indicates that the vehicle of the
driving assistance device 1 corresponds to the first to the
third levels of the function A and the second level of the
function B and that it does not corresponds to the first
level of the function B.

[0065] FIG. 8Biillustrates an example of the data struc-
ture of the autonomous driving regulatory information Ir
according to the modification. According to FIG. 8B,
regarding the lane B1 of the road section B, the auton-
omous driving regulatory information Ir restricts the fea-
sibility with respect to each autonomous driving function
Fc and its feasible automation level Lv. Concretely, it
indicates that the function A at a level equal to or under
second level and the function B at the first level can be
performed on the lane B1 of the road section B. In this
case, on the basis of the autonomous driving capability
information Icillustrated in FIG. 8A, regarding the lane B1
of the road section B, the autonomous driving determina-
tion unit 17 determines that the function B at the first level
cannot be performed and that the function A at the first
and the second levels can be performed. As described
above, the autonomous driving regulatory information Ir
includes information for restricting the feasible autono-
mous driving function Fc and its automation level Lv.
[0066] Thus, in the present modification, the server
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device 2 stores the distribution map DB 21 including
the autonomous driving regulatory information Ir as illu-
strated in FIG. 8B and sends the map data D1 extracted
from the distribution map DB 21 to the driving assistance
device 1 to thereby let the driving assistance device 1
store the partial map DB 10 including the autonomous
driving regulatory information Ir. Thereby, in such a case
that the automation levels Lv are defined with respect to
each autonomous driving function Fc, the driving assis-
tance device 1 suitably determines the feasible automa-
tion level Lv with respect to each autonomous driving
function Fc by referring to the autonomous driving cap-
ability information Ic and the autonomous driving regu-
latory information Ir to perform the autonomous driving.
[0067] In the present maodification, at the time of dis-
playing the level indication lines Ln on the map as illu-
strated in FIG. 6, the display control unit 19 of the driving
assistance device 1 may display the level indication lines
Ln in such a state that a feasible set of the autonomous
driving function Fc and the automation level Lv can be
identified per road. In this case, for example, while dis-
playing the level indication lines Ln with respect to each
feasible autonomous driving function Fc, the display
control unit 19 changes the display mode (e.g., line type
and/or line width) of the level indication lines Ln with
respect to each feasible autonomous driving function
Fc depending on its feasible automation level Lv.
[0068] Itis noted that, instead of the example in FIG. 8,
any automation level Lv may not be provided to each
autonomous driving function Fc. In this case, information
on the feasibility with respect to each autonomous driving
function Fc is registered in the item "CONTENTS OF
REGULATION" of the autonomous driving regulatory
information Ir, and information on the compatibility of
the vehicle with respect to each autonomous driving
function Fc is registered in the autonomous driving cap-
ability information Ic.

(Third Modification)

[0069] The driving assistance device 1 may acquire
and store the autonomous driving regulatory information
Ir apart from the partial map DB 10. In this case, for
example, the driving assistance device 1 may prelimina-
rily store the autonomous driving regulatory information Ir
corresponding to all road sections or may acquire the
autonomous driving regulatory information Ir from the
server device 2 at a timing other than a timing of acquiring
the map data D1 from the server device 2.

(Fourth Modification)

[0070] The driving assistance device 1 may receive all
data of the distribution map DB 21 from the server device
2 and store it instead of receiving the map data D1 which
is a part of the distribution map DB 21. In this case, the
driving assistance device 1 preliminarily stores the dis-
tribution map DB 21 generated at a predetermined time
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and receives data necessary to update the distribution
map DB 21 from the server device 2. In this case, at
predetermined time intervals, the driving assistance de-
vice 1 sends an inquiry of the necessity of updating the
stored map data to the server device 2, and downloads
data for updating the distribution map DB 21 from the
server device 2 if necessary.

(Fifth Modification)

[0071] Theautonomous driving system may include, in
addition to the driving assistance device 1 and the server
device 2, a distribution server which mediates the data
communication of the map data D1 between the driving
assistance device 1 and the server device 2. In this case,
the distribution server receives a request signal of the
map data D1 from the driving assistance device 1 and
acquires the map data D1 based on the request signal
from the server device 2. Then, the distribution server
sends the map data D1 acquired from the server device 2
tothe driving assistance device 1 which requests the map
data D1.

(Sixth Modification)

[0072] In the above-mentioned embodiment, as indi-
cated in FIG. 5, the contents of the regulations of auton-
omous driving are registeredper lane. Instead, as the
autonomous driving regulatory information Ir, the con-
tents of the regulations of the autonomous driving may be
registered per road section.

(Seventh Modification)

[0073] In the above-mentioned embodiment, as indi-
cated in FIG. 5, the contents of the regulations of auton-
omous driving are registeredper lane. Instead, as the
autonomous driving regulatory information Ir, the con-
tents of the regulations of autonomous driving may be
registered with respect to each predetermined area. In
this case, the common registered restriction of autono-
mous driving is applied to any road sections and any
lanes in the same area. According to such a configura-
tion, it becomes unnecessary to determine the autono-
mous driving level perroad or per lane and itis possible to
reduce the burden of the arithmetic processing. For ex-
ample, each predetermined area described above is
determined according to each administrative district
and the contents (e.g., autonomous driving level) of
regulations of autonomous driving with respect to each
area divided per administrative district.

(Eighth Modification)

[0074] The contents of the regulations of autonomous
driving may be registered per POI or per feature as the
autonomous driving regulatory information Ir included in
the partial map DB 10 and the distribution map DB 21. In
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this case, each POl and feature may be displayed in
association with the corresponding regulatory informa-
tion on autonomous driving.

[0075] FIG. 9illustrates an example of the data struc-
ture of apart of the autonomous driving regulatory infor-
mation Ir according to the present modification. FIG. 10
illustrates a display example indicating contents of reg-
ulations of autonomous driving with respect to the park-
ing areas A and B according to the autonomous driving
regulatory information Ir in FIG. 9. On the autonomous
driving regulatory information Ir illustrated in FIG. 9, the
contents of the regulation are registered with respect to
each parking area that is one example of a POI. In the
display example illustrated in FIG. 10, the display control
unit 19 displays the parking areas A and B registered on
the autonomous driving regulatory information Irin FIG. 9
in association with the corresponding regulatory informa-
tion on the autonomous driving.

[0076] Ina parking area, it is possible to automatically
drive the vehicle to park after the entrance to the parking
area. It is assumed that the feasible autonomous driving
level could be different depending on the size of the
parking area and other environment. Thus, for example,
in such a case that the parking space is relatively large
and/or that there is an object (e.g., what can be detected
by sensor such as a compartment line and a pole) in or
around the parking space to be used at the time of
precisely estimating the present position of the vehicle,
the autonomous driving level is determined to be high. In
contrast, in such a case that the parking space is rela-
tively small and/or that there is not any objectin or around
the parking space to be used at the time of precisely
estimating the present position of the vehicle, the auton-
omous driving level is determined to be low.

[0077] Instead ofthe display exampleillustratedin FIG.
10, the driving assistance device 1 may display POls
and/or features registered on the autonomous driving
regulatory information Ir in different colors (i.e., by color
coding per feasible autonomous driving level) depending
on the corresponding regulatory information on the
autonomous driving.

BRIEF DESCRIPTION OF REFERENCE NUMBERS

[0078]

1 Driving assistance device
2 Server device

9 Network

11 Communication unit
12 Storage unit

13  Sensor unit

14 Input unit

15  Control unit

16  Output unit
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Claims partial map DB (10) and the control unit (15) is
configured to display a map view which explicitly
1. A driving assistance device (1) for an autonomous illustrates the feasible automation level of the
vehicle, comprising: autonomous driving per area.
5

a sensor unit (13) configured to a acquire a
present position information indicating a present
position of the vehicle;

a communication unit (11) configured to acquire

2. Thedriving assistance device (1) of claim 1, wherein
the autonomous driving function includes one or
more of: a lane keeping assist function, a self-steer-
ing function, and an automatic speed adjustment

map data from a server device (2) correspond- 10 function.

ing to an area including the present position of

the vehicle; 3. Avehicle comprising a driving assistance device (1)

a storage unit (12) storing the map data as a according to claim 1 or 2.

partial map DB (10) including autonomous driv-

ing regulatory information (Ir) and autonomous 15

driving capability information (Ic), wherein the Patentanspriiche

autonomous driving regulatory information (Ir) is

information for regulating autonomous driving 1. Eine Fahrunterstltzungsvorrichtung (1) fir ein auto-

per autonomous driving function and indicates a nomes Fahrzeug, umfassend:

level at which vehicles can perform autonomous 20

driving; eine Sensoreinheit (13), die eingerichtetist, eine

an output unit (16) including a display configured Aktuelle-Positions-Information, die eine aktuel-

to display a map of an area of the present posi- le Position des Fahrzeugs angibt, zu erfassen;

tion based on the partial map DB (10); and eine Kommunikationseinheit (11), die eingerich-

a control unit (15) including a CPU for executing 25 tetist, um Kartendaten von einer Servervorrich-

programs and configured to control the entire tung (2) zu erfassen, die einem Bereich ent-

driving assistance device (1), wherein the con- sprechen, der die aktuelle Position des Fahr-

trol unit (15) is configured to conduct a route zeugs enthalt;

search to a destination input through an input eine Speichereinheit (12), die die Kartendaten

unit (14), the control unit (15) comprising an 30 als eine Teilkarten-DB (10) speichert, die Auto-

autonomous driving determination unit (17), nomes-Fahren-Regelungsinformation (Ir) und

an autonomous driving control unit (18), and a Autonomes-Fahren-Fahigkeitsinformation (Ic)

display control unit (19), enthalt, wobei die Autonomes-Fahren-Rege-

wherein the autonomous driving determination lungsinformation (Ir) eine Information fir die

unit (17) is configured to recognize on the basis 35 Regelung von autonomem Fahren pro autono-

of the present position information and the par- mer Fahrfunktion ist und ein Niveau angibt, auf

tial map DB (10) a traveling section and a travel- dem Fahrzeuge autonomes Fahren durchflh-

ing lane where the vehicle is traveling, to extract ren konnen;

the autonomous driving regulatory information eine Ausgabeeinheit (16), die eine Anzeige ent-

(Ir) corresponding to the recognized traveling 40 halt, die eingerichtet ist, eine Karte eines Be-

section and the traveling lane from the partial reichs der aktuellen Position basierend auf der

map DB (10), and to recognize a feasible auto- Teilkarten-DB (10) anzuzeigen; und

mation level of the autonomous driving with eine Steuerungseinheit (15), die eine CPU zum

reference to the autonomous driving capability Ausfiihren von Programmen enthalt und einge-

information (Ic) stored in the storage unit (12) 45 richtet ist, die gesamte Fahrunterstiitzungsvor-

with respect to each autonomous driving func- richtung (1) zu steuern, wobei die Steuerungs-

tion, einheit (15) eingerichtet ist, eine Routensuche

the autonomous driving control unit (18) is con- zu einem Uber eine Eingabeeinheit (14) einge-

figured to determine the automation level of the gebenen Ziel durchzufiihren, wobei die Steuer-

autonomous driving based on the determination 50 ungseinheit (15) eine Autonomes-Fahren-Er-

result of the autonomous driving determination mittlungseinheit (17), eine Autonomes-Fahren-

unit (17) and to perform on the basis of the Steuerungseinheit (18) und eine Anzeigesteue-

determined route autonomous driving of the rungseinheit (19) umfasst,

vehicle by using output information of the sensor wobei die Autonomes-Fahren-Ermittlungsein-
55

unit (13), and

the display control unit (19) is configured to
display on the output unit (16) the map of an
area of the present position with reference to the

12

heit (17) eingerichtet ist, um basierend auf der
Aktuelle-Positions-Information und der Teilkar-
ten-DB (10) einen Fahrabschnitt und eine Fahr-
spur zu erkennen, auf denen das Fahrzeug
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fahrt, um die Autonomes-Fahren-Regelungsin-
formation (Ir), die dem erkannten Fahrabschnitt
und der Fahrspur entspricht, aus der Teilkarten-
DB (10) zu extrahieren, und um einen realisier-
baren Automatisierungsgrad des autonomen
Fahrens unter Bezugnahme auf die in der Spei-
chereinheit (12) gespeicherte Autonomes-Fah-
ren-Fahigkeitsinformation (Ic) bezliglich jeder
autonomen Fahrfunktion zu erkennen,

wobei die Autonomes-Fahren-Steuerungsein-
heit (18) eingerichtet ist, um den Automatisie-
rungsgrad des autonomen Fahrens basierend
auf dem Ermittlungsergebnis der Autonomes-
Fahren-Ermittlungseinheit (17) zu ermitteln und
basierend auf der ermittelten Route autonomes
Fahren des Fahrzeugs unter Verwendung von
Ausgabeinformation der Sensoreinheit (13)
durchzufihren, und

wobei die Anzeigesteuerungseinheit (19) einge-
richtet ist, auf der Ausgabeeinheit (16) die Karte
eines Bereichs der aktuellen Position unter Be-
zugnahme auf die Teilkarten-DB (10) anzuzei-
gen, und die Steuerungseinheit (15) eingerich-
tet ist, eine Kartenansicht anzuzeigen, die den
realisierbaren Automatisierungsgrad des auto-
nomen Fahrens pro Bereich explizit darstellt.

2. Die Fahrassistenzvorrichtung (1) gemafl Anspruch
1, wobei die autonome Fahrfunktion eines oder meh-
reres des Folgenden umfasst: eine Spurhalteassis-
tenzfunktion, eine Selbstlenkfunktion und eine auto-
matische Geschwindigkeitsanpassungsfunktion.

3. Ein Fahrzeug umfassend eine Fahrassistenzvor-
richtung (1) gemaf Anspruch 1 oder 2.

Revendications

1. Dispositif d’assistance a la conduite (1) pour un
véhicule autonome, comprenant :

une unité de capteur (13) configurée pour ac-
quérir une information de position actuelle indi-
quant une position actuelle du véhicule ;

une unité de communication (11) configurée
pour acquérir des données cartographiques a
partir d’un dispositif serveur (2) correspondant a
une zone comprenant la position actuelle du
véhicule ;

une unité de stockage (12) stockantles données
cartographiques sous la forme d’une BD carto-
graphique partielle (10) comprenant des infor-

mations de réglementation de conduite auto-
nome (Ir) et des informations de capacité de
conduite autonome (Ic), les informations de ré-
glementation de conduite autonome (Ir) étant
des informations de réglementation de conduite
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autonome par fonction de conduite autonome et
indiquant un niveau auquel des véhicules peu-
vent effectuer une conduite autonome ;

une unité de sortie (16) comprenant un affichage
configuré pour afficher une carte d’une zone de
la position actuelle sur la base de la BD carto-
graphique partielle (10) ; et

une unité de commande (15) comprenant une
UCT pour exécuter des programmes et confi-
gurée pour contrdler le dispositif d’assistance a
la conduite (1) entier, 'unité de commande (15)
étant configurée pour effectuer une recherche
d’itinéraire vers une destination saisie par I'in-
termédiaire d’'une unité de saisie (14), 'unité de
commande (15) comprenant une unité de dé-
termination de conduite autonome (17), une
unité de commande de conduite autonome
(18), et une unité de commande d’affichage
(19),

dans lequel I'unité de détermination de conduite
autonome (17) est configurée pour reconnaitre
sur la base de l'information de position actuelle
et de la BD cartographique partielle (10) une
section de déplacement et une voie de dépla-
cement ou le véhicule se déplace, pour extraire
les informations de réglementation de conduite
autonome (Ir) correspondant a la section de
déplacement et a la voie de déplacement recon-
nues de la BD cartographique partielle (10), et
reconnaitre un niveau d’automatisation réali-
sable de la conduite autonome en référence
aux informations de capacité de conduite auto-
nome (Ic) stockées dans I'unité de stockage (12)
par rapport a chaque fonction de conduite auto-
nome,

'unité de commande de conduite autonome
(18) est configurée pour a déterminer le niveau
d’automatisation de la conduite autonome surla
base du résultat de détermination de I'unité de
détermination de conduite autonome (17) et
pour effectuer, sur la base de l'itinéraire déter-
miné, la conduite autonome du véhicule en uti-
lisant des informations de sortie de l'unité de
capteur (13), et

I'unité de commande d’affichage (19) est confi-
gurée pour afficher sur 'unité de sortie (16) la
carte d'une zone de la position actuelle par
rapport a la BD cartographique partielle (10)
et l'unité de commande (15) est configurée pour
afficher une vue de carte qui illustre explicite-
ment le niveau d’automatisation réalisable de la
conduite autonome par zone.

Dispositif d’assistance a la conduite (1) selon la
revendication 1, dans lequel la fonction de conduite
autonome comprend une ou plusieurs parmi : une
fonction d’assistance au maintien de voie, une fonc-
tion d’autoguidage et une fonction d’'ajustement au-
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tomatique de vitesse.

3. Véhicule comprenant un dispositif d’assistance a la
conduite (1) selon la revendication 1 ou 2.
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FIG. 4A

FIG. 4B

FIG. 4C
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